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(54) Semiconductor integrated circuit having a sleep mode with low power and small area 



(57) A semiconductor integrated circuit includes a 
power supply circuit having a global source line VCC, a 
local source line QVCG coupled to VCC by a source 
switching transistor (104). and a global ground line VSS. 
a low-threshold logic (combinational) circuit connected 
between QVCG and VSS. and a data storage (sequen- 
tial) circuit, connected between VCC and VSS. The data 
storage circuit includes a low-threshold input section 
(114. 117) for receiving data from the logic circuit (101) 
and a high-threshold latch section (116, 118) for latch- 
ing the data received by the input section (114, 117). 
Mode switching transistors (105. 119. 120) are inserted 
between the low-threshold logic circuit (101) and VSS, 
between low-threshold input section (117) and VCC and 
between the low-threshold input section (117) and VSS, 
for effecting a sleep mode of the semiconductor inte- 
grated circuit. Low power dissipation Is maintained with 
a reduced circuit scale. 
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Description 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 5 

[0001 ] The present invention relates to a semiconduc- 
tor integrated circuit having a sleep mode with low 
power and small area and, more particularly, to a semi- 
conductor integrated circuit including a power supply 
circuit having a global source line, a glot»al ground line, 
and a local source line or a local ground line tor operat- 
ing at a reduced power dissipation with a smaller area. 

(b) Description of the Related Art 

[0002] A large-scale semiconductor integrated circuit 
(LSI) is more and more required to have a long continu- 
ous operation with a low voltage buttery drive, which is 
accelerated by recent developments of portable data 
assistants. Thus, an LSI incorporated in a portable data 
assistant is increasingly required to operate with 
reduced power dissipation, at a high speed on a 
reduced source voltage. In order to operate a CMOS 
LSI on a reduced source voltage without reduction of 
the operational speed, it is preferable that the CMOS 
LSI operate on a reduced threshold voltage for the 
CMOSFETs. However, it is generally known that 
CMOSFETs operating on a reduced threshold voltage 
are more liable to a penetrating current problem com- 
pared to CMOSFETs having a higher threshold voltage, 
the penetrating current causing higher power dissipa- 
tion. 

[0003] Patent Publication JP-A-6-29834 proposes an 
LSI capable of solving the problem penetrating current, 
wherein CMOSFETs operate with reduced power dissi- 
pation. Referring to Fig. 1 , the proposed LSI includes 
logic circuits (combinational circuits) 301 and 302 hav- 
ing a low threshold voltage (Vth). a data storage circuit 
(sequential circuit) 303. having a high threshold voltage, 
for transferring data between the logic circuits 301 and 
302. and a power source circuit having four source 
lines: a global source line VCC, a local source line 
QVCC. a global ground line VSS and a local ground line 
QVSS- 

[0004] A switching transistor 304 is provided between 
the global source line VCC and the local source line 
QVCC. whereas a switching transistor 305 is provided 
between the global ground line VSS and the local 
ground line QVSS. The low-threshold logic circuits 301 
and 302 are connected between the local source line 
QVCC and the local ground line QVSS for power supply, 
whereas the high -threshold data storage circuit 303 is 
connected between the global source line VCC and the 
global ground line VSS for power supply 
[0005] Fig. 2 shows practical configurations of the 
vicinity of the output stage of the low-threshold logic cir- 
cuit 301 and the detail of the high-threshold data stor- 



age circuit 303 in the LSI of Fig. 2. The output stage of 
the tow-threshold logic circuit 301 is implemented by a 
CMOS inverter gate including a low-threshold pMOS- 
FET 312 and a low-threshold nMOSFET 313. The low- 
threshold logic circuit 301 as a whole including the out- 
put stage CMOS inverter gate and an inverter gate 31 1 
for driving the output stage CMOS inverter gate Is con- 
nected between the local source line QVCC and the 
local ground line QVSS. 

[0006] The data storage circuit 303 Is Implemented by 
a latch circuit in this example. The latch circuit 303 
includes a low-threshold Inverter gate 317, a pair of 
high-threshold inverter gates 316 and 31 8, a pair of low- 
threshold transfer gates 314 and 315, and a pair of high- 
threshold pMOSFET 319 and nMOSFET 320. The high- 
threshold inverter gates 316 and 318 are connected 
directly to the global source line VCC and the global 
ground line VSS. The low-threshold inverter gate 317 is 
connected to the global source line VCC via the high- 
threshold pMOSFET 319. and to the global ground line 
VSS via the high-threshold nMOSFET 320. 
[0007] In the conventional LSI as described above, 
leakage current is suppressed during a sleep mode by 
the high-threshold switching transistors 304 and 305 
connected in the possible leakage path formed In the 
low-threshold logic circuit from the global source line 
VCC to the global ground line VSS. The switching tran- 
sistors 304 and 305 as used herein should have a larger 
gate width because these switching transistors 304 and 
305 pass a large source current. The larger gate width 
or transistor size, however, involves a large chip size for 
the LSI. 

SUMMARY OF THE INVENTION 

[0008] It is therefore an object of the present invention 
to provide a semiconductor integrated circuit capable of 
reducing the chip size while assuring a low power dissi- 
pation equivalent to the power dissipation in the conven- 
tional semiconductor integrated circuit as described in 
JP-A-6-29834. 

[0009] The present invention provides a semiconduc- 
tor integrated circuit comprising: a power source circuit 
Including a first global source line, a local source line 
coupled to the first global source line by a source 
switching transistor, and a second global source line; a 
low-threshold logic circuit connected between the local 
source line and the second global source line, the low- 
threshold logic circuit Including an output stage; a data 
storage circuit connected between the first global 
source line and the second global source line, the data 
storage circuit including a low-threshold Input section for 
receiving a data signal from the output stage and a high- 
threshold latch section for latching the data signal 
received by the input section, the power source circuit 
further including a first mode switching transistor for 
coupling the output stage and the second global source 
line, a second mode switching transistor for coupling the 



75 



20 



25 



30 



35 



40 



45 



50 



2 



<EP 0949629A2 I > 



3 



EP 0 949 629 A2 



4 



input section and the first global source line, and a third 
mode switching transistor for coupling the input section 
and the second source line, each of the first through 
third mode switching transistors and the source switch- 
ing transistor being controlled by a mode signal for sup- 
plying electric power from the first and second global 
source lines, 

[0010] In accordance with the semiconductor inte- 
grated circuit of the present invention, low power dissi- 
pation equivalent to that in the conventional 
semiconductor integrated circuit having four source 
lines can be obtained with a smaller number of the 
source lines. 

[0011] The above and other objects, features and 
advantages of the present invention will be more appar- 
ent from the following description, referring to the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

Fig. 1 is a schematic block diagram of a conven- 
tional semiconductor integrated circuit: 
Fig. 2 is a detail circuit diagram of a portion of the 
semiconductor integrated circuit of Fig. 1; 
Fig. 3 is a schematic block diagram of a semicon- 
ductor integrated circuit according to a first embod- 
iment of the present invention; 
Fig. 4 is a circuit diagram of a portion of the semi- 
conductor integrated circuit of Fig. 3; 
Fig. 5 is a signal timing chart of the semiconductor 
integrated circuit of Fig. 3; 

Fig. 6 is a schematic block diagram of a semicon- 
ductor integrated circuit according to a second 
embodiment of the present invention; 
Fig. 7 is a circuit diagram of the semiconductor inte- 
grated circuit of Fig. 6; and 

Fig. 8 is a signal timing chart of the semiconductor 
integrated circuit of Fig. 6. 

PREFERRED EMBODIMENTS OF THE INVENTION 

[001 3] Now, the present invention is more specifically 
described with reference to accompanying drawings, 
wherein similar constituent elements are designated by 
similar reference numerals. 

[0014] Referring to Fig. 3, a semiconductor integrated 
circuit according to a first embodiment of the present 
invention includes logic circuits (combinational circuits) 
101 and 102 having a low threshold voltage (Vth), a 
data storage circuit (sequential circuit) 103. having a 
high threshold voltage, for transferring data between the 
logic circuits 101 and 102. and a power source circuit 
having three source lines: a global source line (first glo- 
bal source line) VGC, a local source line QVCC and a 
global ground line (second global source line) VSS. 
[0015] A source switching transistor 104 is provided 



between the global source line VGC and the local 
source tine QVCC. whereas a mode switching transistor 
105 is provided between the global source line VSS and 
the low-threshold logic circuit 101 . As detailed hereinaf- 
5 ter. the semiconductor integrated circuit enters an active 
mode or a sleep mode (standby mode) by controlling 
the source switching transistor 104 and the mode 
switching transistor 105. 

[0016] The transistors in the low-threshold logic cir- 
10 cuits 101 and 102 have a lower threshold, whereby the 
semiconductor integrated circuit operates at a high 
speed. The low-threshold (voltage) logic circuits in the 
semicorxJuctor integrated circuit are categorized into 
two types in terms of source voltage. Specifically, the 
15 logic circuit 102 Is of the first type connected directly to 
the local source line QVCC and the global ground line 
VSS. The logic circuit 101 is of the second type having 
a first circuit section connected directly to the local 
source line QVCC and the global ground line VSS, and 
20 a second circuit section connected directly to the local 
source line VCG and to the global ground line VSS 
through the switching transistor 105 having a high 
threshold voltage. 

[0017] The data storage circuit 103 includes low- 

25 threshold transistors as well as high-threshold transis- 
tors, and supplied with source voltage directly from the 
global source line VCC and the global ground line VSS. 
The configurations of the data storage circuit 103 are 
similar to those of the data latch circuit 303 in Fig. 1 . 

30 [0018] The semiconductor integrated circuit of the 
present embodiment has a function similar to that 
described in JP-A-6-29834 despite the fact that the 
semiconductor integrated circuit of the present embodi- 
ment has only three source lines. It is to be noted that 

35 although the semiconductor integrated circuit of the 
present embodiment has the global source line VCC, 
the local source line QVCC and the global ground line 
VSS. similar advantages can be obtained so long as the 
semiconductor integrated circuit has three of the global 

40 source line/local source line and the global ground 
line/local ground line. In the present embodiment, the 
mode switching transistor 105 has a gate width signifi- 
cantly smaller than the gate width of the source switch- 
ing transistor 305 in Fig. 1, whereby the semiconductor 

45 integrated circuit of the present embodiment has a 
smaller occupied area compared to the semiconductor 
integrated circuit of Fig. 1 . 

[0019] In Fig. 3, each of the low-threshold logic circuits 
101 and 102 is implemented by a combinational circuit, 

50 which generally includes a functional circuit block or a 
functional macro block. The data storage circuit 103 is 
implemented by a sequential circuit, which generally 
includes a latch circuit or a flipflop (F/F). The switching 
transistor 104 connected between the global source line 

55 VCC and the local source line QVCC has a high thresh- 
old voltage and is controlled by a mode signal SLP to 
select an active mode or a sleep mode of the semicon- 
ductor integrated circuit. 
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[0020] Referring to Fig. 4 showing the detail of the 
semiconductor integrated circuit of Fig. 3 similarly to 
Fig. 2, the output stage of the low-threshold logic circuit 
101 is implemented by a CMOS inverter gate including 
a low-threshold pMOSFET 112 and a low-threshold 
nMOSFET 113. The source of the pMOSFET 112 is 
connected to the local source line QVCC and the source 
of the nMOSFET 113 is connected through the high- 
threshold nMOSFET 105 to the global ground line VSS. 
The other circuit section of the low-threshold logic circuit 
101 including the inverter 111 for driving the output 
stage CMOS inverter is directly connected to the local 
source line QVCC and the global ground line VSS. The 
nMOSFET 105 is controlled by a mode signal SLPB 
which is a complement of the mode signal SLR By 
implementing the transistors in the low-threshold logic 
circuit as low-threshold transistors, a high-speed signal 
transmission can be obtained in the present embodi- 
ment. 

[0021 ] The data storage circuit 1 03 is implemented by 
a latch circuit in this example. The latch circuit 103 
includes a low-threshold transfer gate 1 14 for receiving 
and passing an input data signal, a low-threshold 
inverter gate 1 1 7 and a high-threshold inverter gate 1 1 6 
both having inputs connected to the output node "B" of 
the latch circuit, a high-threshold pMOSFET 118 for 
feeding-back the potential on the output node of 
both the inverter gates 116 and 117 to the input node 
"B" thereof after inversion through a low-threshold 
transfer gate 115. and a high-threshold pMOSFET 119 
and a high-threshold nMOSFET 1 20 both for connect- 
ing the low-threshold inverter gate 117 to the global 
source line VCC and the global ground line VSS, 
respectively. Each of the transfer gates 114 and 115 
may be implemented by a pair of pMOSFET and nMOS- 
FET connected In parallel. The transfer gates 114 and 
1 1 5 are controlled by a pair of complementary clock sig- 
nals CLK/CLKB. whereas the pMOSFET 119 and the 
nMOSFET 120 are controlled by a pair of complemen- 
tary mode signals SLP/SLPB. 

[0022] In the semiconductor integrated circuit of the 
present embodiment, switching transistors constituting 
a part of the power source circuit are controlled by the 
mode signals SLP/SLPB. to turn on the high-threshold 
pMOSFETs 104 and 1 19 and the high-threshold nMOS- 
FETs 105 and 120 for entering an active mode, or to 
turn off these transistors 104, 119. 105 and 120 for 
entering a sleep mode. The latch circuit 103 is control- 
led by the clock signals CLK/CLKB. to turn on and off 
the transfer gates 114 and 1 1 5. respectively, for passing 
an input data signal therethrough, and to turn off and on 
the transfer gates 114 and 115, respectively, for latching 
the data signal passed therethrough 
[0023] Referring to Fig. 5, there are shown clock sig- 
nals CLK/CLKB. mode signals SLP/SLPB. and signal 
potentials on the nodes "A", "B" and "C" in the semicon- 
ductor integrated circuit of Fig. 4. The time periods Ta 
and Ts denote an active mode and a sleep mode, 



respectively, of the semiconductor integrated circuit. 
The operation of the integrated circuit will be described 
hereinafter by further dividing these periods Ta and Tb 
into six periods T1 to T6. 

5 [0024] In period T1 , mode signal SLP is at a low level 
(namely, SLPB is at a high level) to effect an active 
mode. In addition, clock signal CLK is at a low level 
(namely, CLKB is at a high level) in period T1 to allow 
the latch circuit 103 to pass data therethrough. Thus, a 

10 data "Low", for example, input to node "A" Is transferred 
through the CMOS inverter gate including low-threshold 
pMOSFET 112 and low-threshold nMOSFET 113 and 
the low-threshold inverter gate 114 to node "B" as a 
data "High", which is further transferred to node "C" as 

15 a data "Low" through the low-threshold inverter gate 
1 17. Since the signal path from node "A" to node "C" is 
implemented by low-threshold transistors, the data is 
transferred at a high speed. 

[0025] In period T2, mode signal SLP Is at a low level 

20 as in the case of period T1 , to maintain the active mode. 
In this period T2, however, clock signal CLK rises from 
a low level to a high level to turn off and on the transfer 
gates 114 and 115, respectively, thereby allowing the 
latch circuit 103 to operate in a latch mode. Thus, the 

25 data signal input to node "A" as a data "Low' is held at 
the nodes "B" and "C" as data "High" and "Low", respec- 
tively, in the latch section of the data storage circuit 
including the inverter gates 1 16 and 118. 
[0026] In period T3, mode signal SLP rises from a low 

30 level to a high level to turn off the switching transistor 
104, thereby effecting a sleep mode to allow the local 
source line QVCC to enter a floating state. As a result, 
the output node "A" of the inverter gate 111. which 
receives the signal potential from the local source line 

35 QVCC. is isolated from the source line to enter a floating 
state. In addition, the switching transistors 119 and 120 
are also turned off. whereby the source potentials from 
the gtot>al source line VCC and the global ground tine 
VSS are not supplied to the low-threshold inverter gate 

40 117. Thus, the inverter gate 117 enters an inactive 
state. At this stage, the data on the nodes "B" and "C" 
are maintained by the high-threshold inverter gates 116 
and 118. 

[0027] In period T4. the state or signals of the inte- 
rs grated circuit appeared in period T3 is simply main- 
tained for power saving during the sleep mode of the 
semiconductor integrated circuit. In this period T4, the 
inverter gates 1 1 6 and 1 1 8 constituting the latch section 
maintain the data "High" and "Low" on nodes "B" and 
50 "C", due to the potential supply from the global source 
line VCC and the global ground line VSS. At this stage, 
the leakage current path possibly formed in the low- 
threshold transistor 113 from node "B" maintained at a 
high level to the global ground line VSS is blocked by 
55 the high-threshold switching transistor 105 which is off 
due to the low level of the mode signal SLPB. Thus, the 
leakage current passing the low-threshold transistor 
113 during the sleep mode is extremely low and can be 
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neglected. If the data held on nodes "B" and "C" at this 
stage is contrary to this example, the leakage current 
path possibly formed in the low-threshold inverter gate 
117 from the node "C" maintained at a high level to the 
global ground line VSS is blocked by the high-threshold 5 
switching transistor 120 which is off due to the low level 
of the mode signal SLPB. 

[0028] In period T5, after mode signal SLP falls from 
a high level to a low level to effect an active mode, the 
potential on each node in the logic circuits is stabilized, 10 
whereby clock signals CLK/CLKB can be safely 
received therein. The potential changes of mode signals 
SLP/SLPB turn on the switching transistor 104 to equal- 
ize the potential of the local source line QVCC with the 
potential of the global source line VCC, thereby stabilrz- is 
ing the potential on node "A" as input data "High". 
[0029] In period T6. clock signal CLK falls to a low 
level due to the operation in the circuit during the tran- 
sient period T5, whereby the latch circuit again enters a 
state for passing an input data signal. Thus, a next data so 
"High" input to node "A" is transferred through the 
inverter gate including low-threshold pMOSFET 112 
and low-threshold nMOSFET 1 13 and the low-threshold 
inverter gate 1 14 to node "B" as a data "Low", which is 
further transferred to node "C" as a data "High" through 25 
low-threshold inverter gate 117. 
[0030] Referring to Fig. 6. a semiconductor integrated 
circuit according to a second embodiment of the present 
invention is similar to the first embodiment except that 
the power source is supplied by a global ground line 30 
(first global source line) VSS, a global source line (sec- 
ond global source line) VCC and a local ground line 
QVSS in the present embodiment. A high-threshold 
source switching transistor 205 is provided for coupling 
the global ground line VSS and the local ground line 35 
QVSS, and controlled by the mode signal SLPB for 
effecting an active mode or a sleep mode. 
[0031 ] The transistors in the low-threshold logic circuit 

101 and 102 are implemented by low-threshold transis- 
tors. The tow-threshold logic circuits in the semiconduc- 40 
tor integrated circuit are categorized into two types in 
terms of source voltage. Specifically, the logic circuit 

102 is of the first type connected directly to the global 
source line VCC and the global ground line QVSS. The 
logic circuit 101 is of the second type having a first cir- 45 
cuit section connected directly to the global source line 
VCC and the local ground line QVSS, and a second cir- 
cuit section connected directly to the local ground line 
QVSS and to the global source line VCC through a 
mode switching transistor 204 having a high threshold so 
voltage. 

[0032] The data storage circuit 103 includes low- 
threshold transistors as well as high-threshold transis- 
tors, and supplied with source voltage directly from the 
global source line VCC and the global ground line VSS. ss 
as in the case of the first embodiment. The configura- 
tions of the data storage circuit 103 are similar to those 
of the data latch circuit 303 described in JP-A-6-29834. 



[0033] Referring to Fig. 7 showing the detail of the 
semiconductor integrated circuit of Fig. 6 similarly to 
Fig. 2, the output stage of the low-threshold logic circuit 
101 is implemented by a CMOS inverter gate including 
a low-threshold pMOSFET 112 and a low-threshold 
nMOSFET 113. The source of the pMOSFET 112 is 
connected to the global source line VCC through a high- 
threshold pMOSFET 204 and the source of the nMOS- 
FET 113 is directly connected to the local ground line 
QVSS. The other circuit section of the low-threshold 
logic circuit 101 Including the inverter gate 1 1 1 for driv- 
ing the output stage CMOS inverter gate is directly con- 
nected to the global source line VCC and the local 
ground line QVSS. The data storage circuit 103 is 
implemented in this example by a latch circuit similar to 
the latch circuit in the first embodiment. 
[0034] The operation of the semiconductor integrated 
circuit of the present embodiment is controlled by the 
complementary mode signals SLP/SLPB, which turn on 
the high-threshold pMOSFETs 204 and 119 and the 
high-threshold nMOSFETs 205 and 120 for entering an 
active mode, and turn off these transistors 204, 119. 
205 and 120 for entering a sleep mode. The comple- 
mentary clock signals CLK/CLKB control the latch cir- 
cuit 103 for passing an input data signal or latching the 
data signal passed therethrough. In the present embod- 
iment, the global source line VCC. the global ground 
line VSS and the local ground line QVSS constitute 
power source circuit. 

[0035] Referring to Fig. 8, there are shown clock sig- 
nals CLK/CLKB, mode signals SLP/SLPB, and signal 
potentials on the nodes "A", "B" and "C" in the semicon- 
ductor integrated circuit of Fig. 6. The clock signals 
CLK/CLKB and the mode signals SLP/SLPB are similar 
to those in the first embodiment. The time periods Ta 
and Ts denote the active mode and the sleep mode, 
respectively, of the semiconductor integrated circuit. 
The operation of the present embodiment will be 
described hereinafter by further dividing these time peri- 
ods Ta and Tb into six periods T1 to T6. 
[0036] In period T1 , mode signal SLP is at a low level 
(namely, SLPB is at a high level) to effect an active 
mode. In addition, clock signal CLK is at a low level 
(namely, CLKB is at a high level) in period T1 to allow 
the latch circuit 103 to pass input data therethrough. 
Thus, a data "High "input to node "A" is transferred 
through the CMOS inverter gate including low-threshold 
pMOSFET 112 and low-threshold nMOSFET 113 and 
the low-threshold inverter gate 114 to node "B" as a 
data "Low", which is further transferred to node "C" as a 
data "High" through the low-threshold inverter gate 1 1 7. 
Since the signal path from node "A" to node "C" is 
implemented by low-threshold transistors, the data is 
transferred at a high speed. 

[0037] In period T2. mode signal SLP is at a low level 
as in the case of period T1 , to maintain the active mode. 
In this period T2, however, clock signal CLK rises from 
a low level to a high level, thereby allowing the latch cir- 
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cuit 1 03 to operate in a latch mode. Thus, the data sig- 
nal input to node "A" as a data ^'High" Is held at the 
nodes "B" and "C" as data "Low" and "High", respec- 
tively, in the latch section including the inverter gates 
116 and 118. 

[0038] In period T3. mode signal SLP rises from a low 
level to a high level to turn off the switching transistor 
205, thereby effecting a sleep mode to allow the local 
ground line QVSS to enter a floating state. As a result, 
the output node "A" of the inverter gate 111, which 
receives the signal potential from the local ground line 
QVSS. Is isolated from the global ground line VSS to 
enter a floating state. In addition, the switching transis- 
tors 119 and 120 are also turned off, whereby the 
source poterrtials from the global source line VCC and 
the global ground line VSS are not supplied to the low- 
threshold inverter gate 117. Thus, the inverter gate 117 
enters an inactive state. At this period, the data on the 
nodes "B" and are maintained by the high-threshold 
inverter gates 116 and 118 

[0039] In period T4. the state of the circuit appeared 
in period T3 is maintained. In this period T4, the inverter 
gates 116 and 118 constituting the latch section main- 
tain the data "Low" and "High" on nodes "B" and "C, 
due to the potential supply from the global source line 
VCC and the global ground line VSS. At this stage, the 
leakage current path possibly formed in the low-thresh- 
old transistor 112 from the global source line line VCC 
to node "B" maintained at a low level is blocked by the 
high-threshold switching transistor 204 which is off due 
to the high level of the mode signal SLP. Thus, the leak- 
age current passing through the low-threshold transistor 
1 12 is extremely low and can be neglected. 
[0040] In period T5, after mode signal SLP falls from 
a high level to a low level to effect an active mode, the 
potential on each node in the logic circuits Is stabilized, 
whereby clock signals CLK/CLKB can be safely 
received therein. The potential changes of mode signals 
SLP/SLPB turn on the switching transistor 205 to equal- 
ize the potential of the local ground line QVSS with the 
potential of the global ground line VSS, thereby stabiliz- 
ing the potential on rx>de "A" as the input data "Low". 
[0041] In period T6. clock signal CLK falls to a low 
level due to the operation in the circuit during period T5. 
whereby the latch circuit 103 again enters a state for 
passing an input data. Thus, a next data "Low" input to 
node "A" Is transferred through the inverter gate Includ- 
ing low-threshold pMOSFET 112 and low-threshold 
nMOSFET 113 and the low-threshold inverter gate 114 
to node "B" as a data "High", which Is further transferred 
to node "C" as a data "Low" through the low-threshold 
Inverter gate 1 1 7. 

[0042] In the present embodiment, the high-threshold 
switching transistor 205 having a large gate width can 
be implemented by an nMOSFET. which generally has 
a current driveability larger than the current driveability 
of a pMOSFET having an equivalent gate width, thereby 
further reducing the occupied area for the semiconduc- 



tor integrated circuit. 

[0043] The low-threshold transfer gate 1 1 5 as used In 
the signal loop of the latch section In the first and sec- 
ond embodiments does not cause any penetrating cur- 

5 rent because the transfer gate 115 does not generally 
have a current path toward or from any source line. 
[0044] Since the above embodiments are described 
only for examples, the present invention is not limited to 
the above embodiments and various modifications or 

10 alterations can be easily made therefrom by those 
skilled In the art without departing from the scope of the 
present Invention. 

Claims 

75 

1. A semiconductor integrated circuit comprising: a 
power source circuit including a first global source 
line (VCC). a local source line (QVCC) coupled to 
said first global source line (VCC) by a source 

20 switching transistor (104), and a second global 
source line (VSS); a low-threshold logic circuit 
(101) connected between said local source line 
(QVCC) and said second global source line (VSS), 
said low-threshold logic circuit (101) Including an 

25 output Stage (112, 113); a data storage circuit (103) 
connected between said first global source line 
(VCC) and said second global source line (VSS). 
said data storage circuit (103) including a tow- 
threshold input section (114, 117) for receiving a 

30 data signal from said output stage (1 12, 113) and a 
high-threshold latch section (116. 118) for latching 
the data signal received by said input section (114. 
117), characterized in that: 

35 said power source circuit further Includes a first 

mode switching transistor (105) for coupling 
said output stage (112, 113) and said second 
global source line (VSS), a second mode 
switching transistor (119) for coupling said 

40 input section (114, 117) and said first global 

source line (VCC), and a third mode switching 
transistor (120) for coupling said Input section 
(114, 117) and said second source line (VSS), 
each of said first through third mode switching 

45 transistors (105, 119, 120) and said source 

switching transistor (104) are controlled by a 
mode signal (SLP/SLPB) for supplying electric 
power from said first and second global source 
lines (VCC. VSS). 

so 

2. The semiconductor integrated circuit as defined In 
claim 1, wherein said mode signal (SLP/SLPB) 
effects an active mode and a sleep mode of said 
semiconductor Integrated circuit. 

55 

3. The semiconductor integrated circuit as defined In 
claim 2. wherein each of said first through third 
mode switching transistors (105, 1 19, 120) and said 



6 



11 EP 0 949 629 A2 12 



source switching transistor (104) are off during said 
sleep mode. 

4. The semiconductor integrated circuit as defined in 
claim 2, wherein said input section (114, 117) s 
passes a data signal to said data latch section (116. 
118) during said active mode. 

5. The semiconductor Integrated circuit as defined in 
claim 4. wherein said input section (1 14, 1 1 7) stops io 
a data signal during said sleep mode. 

6. The semiconductor integrated circuit as defined in 
claim 1, wherein said high-threshold latch section 
(103) includes a low-threshold transfer gate (1 15) in is 
a signal path of said high-threshold latch section. 
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